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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1. (Currently Amended) A pupil detection device comprising: 

a partial frame memory for inputt ing image data, the partial frame memory including a 

plurality of line memories of a first-in first-out (FIFO) type being connected in series; 

a plurality of drawing lines fo r extracting imaoe an image data extract i on unit for 
determ i n i ng from a plurality of circles pixels on on eye image as respective circumferences of a 
plurality of concentric integrating circles respective l y, and extracting an in the image data of the 
eye image pos i t i oned on the c i rcumferences of the i ntegrat i ng c i rc l cs retained bv the partial 
frame memory ; 

a Plurality of adders r each of the plurality of adders corresponding to each of eeftew* 
integrating un i t integrat i ng the image data extracted by the image data extract i on un i t a l ong 
the respective c i rcumferences of the plurality of concentric integrating circles and for adding the 
i mage data extracted bv the plurality of drawing lines with respect to the respective 
circumfere nces of the plurality of concentric integrating circles ; 

a pupil radius detection unit for m calculating a difference value between added values 
of two of th e plurality of concentric integrating circles, the two circles having the closest radius 
out of the plurality of concentric in tegrating circles, and fin comparing the difference value to a 
predetermined threshold value ca lculated bv a relation of an average luminance of a pupil and 
an average luminance of an irisdotnering that em h=rte§fated »H l'i " "htnincd by the contour 
i ntegrating unit has changed stepwise w i th respect to the radius of the integrating circle^ 

wherein the pupil radius dete ction unit compares the difference value and the 

predetermined threshold value every time the partial frame memory inputs the image data by 
one pixel and determines that the i mage data retained by the partial frame memory contains an 
image of the pupil when the diffe rence value is larger than the predetermined threshold value. 
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a pupil position detect i on un i t for detect i ng that the cantor coord i nates of the integrating 

circle as pup il posit i on coord i nates when the pup i l rad i us detect i on unit detects the stepwise 
change, 

wherein the plurality of circles arc set concentrically, and the image data extract i on un i t 

extracts the plura li ty of image data s i mu l taneous l y: 

2. (Cancelled) 

3. (Currently Amended) The pupil detection device of C l a i m 2 Claim 1 . wherein the 
predetermined threshold is set to a range between 1/4 to 1/1 times the difference between the 
between an integrated value of an aver a ge luminance of the pupil whnn thn intpgmt- i ng effete is 
located on an i ris and th e aj3d_ j anjnteg rated value of an average luminance of the iris whon the 
integrat i ng c i rc l e is l ocated on a pup il. 

4. (Cancelled) 

5. (Currently Amended) The pupil detection device of Cla i m 4 Claim 1. further 
comprising a pointer unit for indicating center coordinates of the plurality of concentric 
integrating c i rc l c circles , 

the pointer unit comprising a counter for counting a clock synchronized with a period for 
acquiring the image data on the partial frame memory. 

6. - 8. (Cancelled) 

9. (Currently Amended) An iris authentication apparatus comprisingi the pup il 
detect i on dev i ce of Cla i m 1 

a partial frame memory for inputtin g image data, the partial frame memory including a 
plurality of line memo ries of a first-in first-out (FIFO) type being connected in serips; 

a plurality of drawing lines for extracting image data from a plurality of pixels on 

respective circumferences of a pl urality of concentric integrating circles in the image data 
retained by the partial frame memory; 
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a plurality of adders, each of the plurality of adders corresponding to each of the 

plurality of concent ric integrating circles and for adding the image data extracted by the 
plurality of drawing lines with respect to the respective circumferences of the plurality of 
concentric integrating circles; 

a pupil radius detecti on unit for (i) calculating a difference value between added values 

of two of the plurality of concentric integrating circles, the two circles having the closest radius 
out of the plurality of concentric integrating circles, and f iil comparing the difference value to a 
predetermined thre shold value calculated by a relation of an average luminance of a pupil and 
an average luminance of an iris f 

wherein the pupil radius detection unit compares the difference value and the 

predetermined threshold value every time the partial frame memory inputs the image data by 
one pixel and determines that the image data retained by the partial frame memory contains an 
image of the pupil w hen the difference value is larger than the predetermined threshold value . 

10. (Cancelled) 

11. (Currently Amended) An iris authentication apparatus according to claim 9, 
wherein the predeter mined threshold is set to a ranoe between 1/4 to 1/1 times the difference 
between an integrat ed value of an average luminance of the pupil and an integrated value of an 
average luminance of the iris compr i s i ng the pupil dotoctinn ripv i r-p nf rinim 7 

12. (Cancelled) 

13. (Currently Amended) An iris authentication apparatus according to claim 9 r 
further comprising a pointer unit for indicating center coordinates of the plurality of concentric 
integrating circles, 

the pointer unit comprising a counter for counting a clock synchronized with a 

period for acquiring the image data on the partial frame memory thG pup il rintprt i nn Hnvirn nf 
Claim 5 . 

14. - 16. (Cancelled) 

17. (New) A pupil detection device comprising: 
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a partial frame memory for inputting image data, the partial frame memory including a 
plurality of line memories of a first-in first-out (FIFO) type being connected in series; 

a plurality of drawing lines for extracting image data from a plurality of pixels on 
respective circumferences of a plurality of concentric integrating circles in the image data, in 
which an iris and a pupil are to be photographed, retained by the partial frame memory; 

a plurality of adders, each of the plurality of adders corresponding to each of the 
plurality of concentric integrating circles and for adding the image data extracted by the 
plurality of drawing lines with respect to the respective circumferences of the plurality of 
concentric integrating circles; 

a pupil radius detection unit for (i) calculating a difference value between added values 
of two of the plurality of concentric integrating circles, the two circles having the closest radius 
out of the plurality of concentric integrating circles, and (ii) comparing the difference value to a 
threshold value which is set in a range between 1/4 to 1/1 times the difference between an 
integrated value of an average luminance of the pupil and an integrated value of an average 
luminance of the iris, 

wherein the pupil radius detection unit compares the difference value and the 
threshold value every time the partial frame memory inputs the image data by one pixel and 
determines that the image data retained by the partial frame memory contains an image of the 
pupil when the difference value is larger than the threshold value. 

18. (New) An iris authentication apparatus comprising: 

a partial frame memory for inputting image data, the partial frame memory including a 
plurality of line memories of a first-in first-out (FIFO) type being connected in series; 

a plurality of drawing lines for extracting image data from a plurality of pixels on 
respective circumferences of a plurality of concentric integrating circles in the image data, in 
which an iris and a pupil are to be photographed, retained by the partial frame memory; 

a plurality of adders, each of the plurality of adders corresponding to each of the 
plurality of concentric integrating circles and for adding the image data extracted by the 
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plurality of drawing lines with respect to the respective circumferences of the plurality of 
concentric integrating circles; 

a pupil radius detection unit for (i) calculating a difference value between added values 
of two of the plurality of concentric integrating circles, the two circles having the closest radius 
out of the plurality of concentric integrating circles, and (ii) comparing the difference value to a 
threshold value which is set in a range between 1/4 to 1/1 times the difference between an 
integrated value of an average luminance of the pupil and an integrated value of an average 
luminance of the iris, 

wherein the pupil radius detection unit compares the difference value and the 
threshold value every time the partial frame memory inputs the image data by one pixel and 
determines that the image data retained by the partial frame memory contains an image of the 
pupil when the difference value is larger than the threshold value. 
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